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Abstract 
The study aimed at evaluating antibiotic residues in raw milk coming from two categories of providers: dairy farmers and 
processed milk producers. The analyses were carried out in a private laboratory at the request of the providers. 210 samples, 
collected monthly during 2012 (January to December) were analyzed (n = 210). Of the 210 samples of raw milk, 45.71% (n = 96) 
came from dairy farmers and 54.29% (n = 114) came from processed milk producers. The milk samples were tested using the 
Beta Star Combo method based on chemical reactions with reagents attached to gold particles. All milk samples had a pH 
ranging between 6.6-6.9. The presence of tetracycline and beta-lactam antibiotic was analyzed as these are the most used 
antibiotics in the treatment of mammary glands diseases in dairy cows. Of all the 210 samples, antibiotic residues were detected
in 66 samples of which 42 contaminated samples came from dairy farmers. Beta-lactam antibiotics residues have been detected in 
12 samples and tetracycline in 30 samples. In the contaminated samples coming from the processed milk producers, only traces 
of tetracycline were found. These results are a warning signal showing antibiotics entering the human food chain in this way, this 
being even more alarming if we take into consideration the fact that milk, in general, is a product mainly consumed by children
and the elderly. 
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1. Introduction 
Antibiotics are the primary tools for treating bacterial infectious diseases. In the 1940s, the introduction of 
antibiotics revolutionized medicine: it saved the lives of millions of people with pneumonia, sepsis, meningitis, 
severe wound infections and urinary tract infections. Regrettably, soon after the introduction of each new type of 
antibiotic, bacteria evolved, becoming able to withstand the effect and presence of the antibiotic that previously 
killed them and to multiply-that is, they became resistant. The term antibiotic resistance refers to situations where 
antibiotics that normally inhibit certain types of bacteria no longer have the desired effect. Today, antibiotic 
resistance has become a significant and increasing public health problem internationally (World Health 
Organization, Tackling antibiotic resistance from a food safety perspective in Europe, 2011). 
The most frequently families of antibiotics used in therapy for bacterial infections in dairy farming are The Beta-
lactams and Tetracycline. 
Antibiotic residues in milk can affect consumerݢs health and also cause financial losses in dairy industry. 
For consumer protection, maximum residue limits (MRL) have been established by regulatory authorities 
(Commission Regulation EU no.37/2010). 
In Romania, The National Institute of Statistics, reported in 2012, the highest milk quantity collected was coming 
from Center region of Romania (32.3%). In this context, the paper presents an analysis of identification of antibiotic 
residues in raw milk samples coming from the metropolitan area of Bucharest.  
2. Research Methods 
In order to detect antibiotics residues in raw milk, it was used the protocol recommended by E.U. legislation, 
which requires two stages: 
x the first stage is a qualitative microbiological procedure, which permits the identification of principal 
antibiotics used in veterinary therapy with high risk to contaminate the milk like: penicillin, amoxicillin, 
nafcillin, oxytetracycline, tetracycline, doxycicline, chlortetracycline and few sulfamides; 
x the second stage is the confirmation of the results in the first stage. 
In our study, the confirmation of positive samples was done using the Beta Star Combo method based on 
chemical reactions with reagents attached to gold particles. The reagent will link any antimicrobial substance from 
beta-lactams or tetracycline families present in milk, the antimicrobial substance blocks subsequent migration of the 
reagent to immunochromatographic medium and thus developening a coloration on lines test. Before to start the 
analyses the kit and the milk samples will be brought to laboratory temperature. Will be measured the pH of the 
milk sample. The analyses will be continues if the pH of sample is situated between 6.6-6.9, otherwise the sample 
will not be analysed anymore. It is considered to respect the quality measures according to the standards. 200μl of 
milk was pipette in control tube, and after this the tube will be covered. The contents of the tube will be agitated 
until the solid will be completely dissolved in milk sample.   After the remove of stopper tube, this will be inserting 
in thermostat for incubation at 47.5 ±1.00C, for 2 minutes. At the end of the two minutes the indicator sticks will be 
introduced in the tube. The incubation will continues for another 3 minutes at the same temperature (47.5±1.00C).
Immediately after the end of the three minutes we start to interpret the results, comparing the intensity coloration of 
lines test antibiotic with lines control. The bottom line indicates the presence or absence of antimicrobial substance 
belongs to tetracycline family. The middle line is the control line. The third line (upper) indicates the presence or the 
absence of beta-lactams. It is compare the tetracycline test line to control line, and after the beta-lactams test line to 
the control line. In the both cases, if the coloration intensity of line test is higher or equivalent with intensity of 
coloration, the test is negative, confirming the antibiotic absence.  
If the coloration intensity of line test is lower than line control, the test is positive, confirming the antibiotic 
presence. The test is valid only if the control line is visible. 
3. Results and Discussion 
Study material was represented by milk samples collected from dairy farmers and processed milk producers 
situated in metropolitan area of Bucharest. There were analyzed 210 milk samples, monthly starting with January 
until December 2012. Of the 210 samples of raw milk, 45.71% (n = 96) came from dairy farmers and 54.29% (n = 
114) came from processed milk producers. 
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The detection limits established in our laboratory, the detection limits of producer and the maximum residue 
level admitted (MRL) are presented in Table 1. 
Table.1. The Detection Limits and Maximum Admitted Limits for Antibiotics in Milk 
Antibiotic Detection limits 
ICA Laboratory 
μg/kg 
Detection
limits 
Producer 
μg/kg 
MRL 
(EC 37/2010) 
μg/kg 
Penicillin G sodium salt 3±0.069894  2-4 4
Amoxicilin 3±0.069902 2-3 4
Nafcillin sodium sald 
monohydrate 
12±0.27513 12-14 30 
Cefoperazone sodium 
salt
5±0.243364  5-7 50 
Oxytetracycline 
hydroclroride 
75±1.269707 50-75 100 
Tetracycline  75±1.265546 50-75 100 
Doxycycline hyclate 50±1.079684 25-50 - 
Clortetracycline 
hydrocloride 
50±0.73319 25-50 100 
The results shall be presented as "detectable" and "undetectable" mentioning the detection limits, and not as 
present or absent or positive / negative, since the determined detection limits do not always correspond to MRL. 
Table 2. The Results of Qualitative Microbiological Test for The Detection of Antibiotics Residue 
Milk  
source 
Analyzed
samples 
Detectable Undetectable
No.    %  % No. %
Dairy  
farmers 
96 42 43.75 54 56.25 
Processed milk 
producers 
114 24 21.05 90 78.94 
Total 210 66 31.42 144 68.57 
As seen from the results shown in Table 2 it can be seen that in the milk from the dairy farmers 43.75% of 
samples were contaminated with antibiotics, while the processed milk from the milk producers had a much lower 
level of contamination, 21.05% of all analyzed samples, which means less than 50%, 48.11% to be exact, compared 
to the milk from the dairy farmers. 
Of the 210 samples analyzed, 66 samples contained antibiotic residues, which represent 31.42%. 
As seen in Table 3 it results that the most detected antibiotics in milk were tetracyclines: 54 samples (81.82%). 
Of the 42 contaminated samples from the dairy farmers, 30 samples were contaminated with tetracyclines, 
representing 55.55% of the total number of milk samples in which tetracyclines were detected. All 24 antibiotic 
residues contaminated samples taken from processed milk producers were contaminated with tetracyclines, this 
representing 44.45% of total samples in which tetraciclynes were detected. 
Table 3. Groups of Antibiotics Detected in Milk Samples 
Milk  
source 
Betalactamines Tetracyclines Total
No. % No. % No. %
Dairy  
farmers 
12 28.57 30 71.43 42 100 
Processed milk 
producers 
- - 24 100% 24 100 
Total 12 18.18 54 81.82 66 100 
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Regarding betalactamines, these were detected only in the samples from the dairy farmers (12), this 
representing 28.57% of the total samples contaminated with antibiotics residues from dairy farmers , and under 20% 
(18, 18% to be exact) of all samples in which antibiotics residues were detected. 
Table 4. The Contamination of Positive Milk Samples with One or More Groups of Antibiotics 
Milk source 
Sample contaminated  
with only one groups of antibiotic 
Sample 
contaminated 
with more 
than one 
groups of 
antibiotics 
Total
Beta
lactamines 
Tetra 
cyclines 
No. % No. % No. % No. %
Dairy  
farmers 
7 16.67 30 71.43 5 11.90 42 100 
Processed milk 
producers 
0 0 24 100 0 0 24 100 
Total 7 10.60 54 81.82 5 7.58 66 100 
Regarding the contamination with both classes of antibiotics from Table 4 details it can be seen that only 7.58% 
of all samples were double contaminated, these being a total of 5 samples which were taken from dairy farmers. 
Analysing the data obtained we could notice a higher contamination rate in samples taken from dairy farmers 
compared with samples from processed milk producers, which implies  a more rigorous control of these raw milk 
suppliers. 
Popa (2010) reported that in the same area of Romania, between 2006-2009, in samples from 7 milk suppliers, 
4.22% samples in which antibiotic residues were identified were recorded. 
Of the 210 samples analyzed, in 31.42% cases antibiotic residues were detected, 10% higher compared to the 
results obtained by Ammar et al. (2008) with an average of 22.2%. 
4. Conclusions and Recommendations 
The milk coming from dairy farmers was much more contaminated compare with the milk from the milk 
producers most probably because the dairy farmers used antibiotics without the prescription of a veterinarian.  
Generally, from 210 samples analyzed 66 samples contained antibiotic residues, which represents 31.42%. 
Should not forget the analyses were carried out in a private laboratory at the request of the providers. 
Of the 210 samples analyzed, in 31.42% cases antibiotic residues were detected, 10% higher compared to the 
results obtained by Ammar et al. (2008) with an average of 22.2%. 
The higher contamination rate in samples taken from dairy farmers implies a more rigorous control of these raw 
milk suppliers. 
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